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INSTRUCTIONS TO STUDENTS: 
 
1. Answer all questions. 
2. Carefully read the questions.  You will be penalized if your answers are not properly 
structured and numbered. 
3. OHS 32-1 is a practical module each main heading must be supported by a practical 
example. 
4. Calculator usage will help in answering some of the questions. 
5. In science number 1 or 5 does not send any message, please provide motivation for each 
answer you find. OEL’s will be exceeded or not then what? Please provide clarity. 
6. In the Industry we consider reasonably practicable, in preparing you for industrial duties 
all controls must be financially justifiable. 
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QUESTION 1 [30] 
 
Chemical environment comprise of several airborne contaminants which leads to 
various health related outcomes. One of the greatest challenge in industrial sector is 
the incidence of acute and chronic diseases. Cases such as silicosis, pneumonia and 
cancer and incidental pre-mature deaths are examples of consequences experienced 
in this sector. Government and through its partners have determine the need to assess 
or evaluate personal exposure in order to develop pro-active controls. 
1. You have being requested to conduct personal monitoring at a manganese mine in 
Kuruman for three different groups of workers stratified as follows: Rock drill operators, 
mill operators and mine engineers. 
1.1. Explain the concept of homogeneous exposure groups/similar exposure groups 
and why is necessary to use this concept during monitoring. [3] 
1.2. Explain how you will sample respirable dust fractions using gravimetric weighing 
system amongst the exposed group. Your sampling approach start by describing the 
equipment, until analysis. Remember the airborne contaminant is manganese. [12] 
2. Working in confined spaces especially where large quantities of gases and vapours 
are released is often associated with immediate danger to life and health (IDLH). 
2.1. How will you determine if the area is safe for entry? [2] 
2.2.  Since sorbents are common inexpensive way of monitoring gases and 
vapours, please explain two sorbents you will use in this case, explain why 
you prefer the sorbent for particular group of vapours relative to the other. [4] 
2.3.  Outline the sampling procedure for gases or vapour using sorbent, including 
calibration and analysis. 
3.  Now that you have evaluated gases and vapours currently ventilation is the 
most preferred engineering control to minimize exposure, with practical 
relevance please explain the following types of controls: 
a) General exhaust ventilation system [3] 
b) Localized exhaust ventilation [3] 
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c) Heating Air conditioning Ventilation System [3] 
QUESTION 2 [50] 
2.1. Several studies have been carried out in developed nation and to date workers in 
petro industry, oil industry, paint manufacturing and pharmaceutical sector are singled 
out as mostly exposed group to volatile organic compounds. Despite the risks 
associated with VOC very few studies have been carried out in developing nations. 
South Africa, as the largest producer and user of chemicals in Africa see the need to 
evaluate exposure to VOC. You are tasked by SASOL to carryout evaluation of BTEX 
(Benzene, Toluene, Ethylbenzene and Xylene) amongst petro attendants in 
Johannesburg. 
NB: Please note this as it happens in our context, supervisors at petrol stations use 
wooden stick with line to check the level of fuel in the tank. Some do this 
bending/kneeling down while other does the measurement standing. This are the most 
exposed group to BTEX. You have therefore, use passive diffusion tubes samplers, to 
evaluate the concentration of BTEX. 
Results from a laboratory analysis using gas chromatography mass 
spectrometry indicate the following (38% Benzene, 22% Toluene, 30% 
Ethylbenzene and the remaining was Xylene). 
However, sample where taken using split sampling technique and the analysis was 
done as per NIOSH 1501 method. The following concentrations where reported: 
06:00 – 12h00 30 mg/m3 
12:00 – 13:00 0 mg/m3 
13:00 – 15:45 21 mg/m3 
15: 45 – 16:00 0 mg/m3 
16:00 – 18:00          15 mg/m3 
The employee had a three day shift, the measurements were taken for the whole shift 
but separated based on activity. 
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2.1.1. If one ask you why during certain sampling interval the concentration is zero, 
 what will you say                    [1] 
2.1.2. Calculate the OEL of the mixture and determine if the OEL is exceeded or 
 not for 3 day shift.                  [15] 
2.1.3. Assuming independent effect please calculate the time-weighted 40 hour 
 equivalent average and compare with the OELs as provided below, please 
 note they are given in ppm.                          [12] 
COMPOUND MOLECULAR 
WEIGHT 
OSHA PEL 8/40 hr 
TWA (ppm) 
NIOSH REL 8/40-hour 
TWA (ppm) 
Benzene 78 1 0.1 
Toluene 92 200 100 
Ethylbenzene 106 100 100 
Xylen 106 100 100 
 
2.2. Exposure to dust in the mining sector is a major cause of acute and 
 chronic respiratory illness such as coal pneumoconiosis, silicosis and 
 cancer. Therefore, as an occupational hygienist you need to be familiar 
 with analysis method. Here you will be assessed on a simple 
 gravimetric weighing method. 
The hygiene survey results are as follows: the mass of the cassette for both 
control and field sampler were 0.018 grams, while the mass of both filters were 
0.002 grams. The post mass of the cassette and the filter was 0.0195 grams for 
control, while the mass of the cassette and the filter after sampling for field filter 
was 0.02417 grams. The sample was taken from 08h00am to 16h00pm. The pump 
flowrate was set at 1.99 L/minutes while after sampling the pump flowrate was 
found to be at 2.01 L/minutes. 
 
2.2.1.  Calculate the TWA40hr equivalent exposure for respirable dust         [10] 
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 2.2.2. Calculate the percentage flowrate error        [2] 
2.3. You conducted a survey at Anglo American Gold mine and the total dust 
composition was Silica enriched (58%). Knowing the consequence of higher dosage 
exposure to Silica please calculate the following from the data set provided: 
06:00 – 12h00 4.9 mg/m3 
12:00 – 13:00 0.2 mg/m3 
13:00 – 15:45 4.8 mg/m3 
15: 45 – 16:00 0.6 mg/m3 
16:00 – 18:00          3.3 mg/m3 
2.3.1. Calculate the concentration of silica dust contained     [4] 
2.3.2. %of Tridymite (35), Cristabalite (10) and the remaining is Quartz what will be 
  the corresponding concentrations.      [6] 
Question 3 [10 Marks] 
As far as reasonably the employer has reduced exposure to airborne particles, 
however, the occupational exposure limits are exceeded. Therefore, PPE remain 
the most available practical control. Selection of PPE require careful selection 
depending on the amount of particles one require to offset.  
3.1.   Explain the different between a full face-shield and half face-shield in terms  
     of protection factor.                    [2] 
3.2. Given that the concentration in the room of contaminant A was 12 mg/m3 and 
   the concentration of contaminant A behind the face-shield was 3 mg/m3. What 
   will be the effective protection factor, nominal protection factor if the PPE had 
   leakages for 280 minutes in an 8 hour shift?     [8]  
 
Total= 90 marks 
